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- Comp03|te repair technology




EmMbers

SVETI( 9C0 — Rob Campbell Taylor
(ne Withr Graveyard Winery)

J_E S Rick Seaver
e PEC Sernvices — Omar Estrada
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e Armor Plate — Tony Wilson

S ArmorPlateOnline.com

[
¢ Industry needs... Armor Plate solutions
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iz 110" M=2,01l-Pipeline”

T —— i —

2 Carr es crude oIl from Platforms Gall/Grace
Lo hore

510, 750 OD, 0.375 WT, A53 Gr. B
:,_: 35 000 psi yield)

= —ANSI 300# Flanges (MAOP 740 psig)
: — Design Pressure 1,426 psig

e Operates 24 hrs/day, 365 days per year
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uEYEl = Smant Pig™ Findifngs

ENENOUUNENY INSpected on a
piscinuialibasis
- Jr uary 2004 results indicated
.d,,,totentlal anomalies
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—  —Up to53% wall loss
— Over 134.5” in length

* Eindings plotted on maps
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eEral“Smart Pig™ Findings ™

T —— i —

> ANS B31.G Calculatlons resulted In
E=T ate of line te 613 psi

- Ur sertainty over actual wall loss

= ,)_,e ncertamty over location
;'if:-—— Wheel Slippage
— Lack of benchmarks offshore

— Pipe buried under several feet of sand In
fall and summer




FOCTISED GULL Inspections
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Gl ed Wave Ultrasonlc Inspectlon
J e, 2004

— Shoots” ultrasonic signal down pipe and
Iooks at reflections
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FOCHSEN GUL Inspections
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- Lﬂ‘g [iedrBy miter BENAS; tees; coating, etc.

— J; "L case obtaineo
ok ahead/look bac

petween 300" to 700’
K

— Was aple to establis
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= correlate to Internal

1 weld locations and
Inspection results
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Fer_-jy-' 2d GULL Inspections

IR —

m ed Wave Ultrasonlc Inspectlon —
lf w2l 2004

Be excavated beach based Uupon
correlated findings






















EOCUSEN GUL Jnspections

IR —

SeCaLEd tWoranomalies — externall scouring
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% & attached B-Scan Details
- _of ‘this inspection
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— YIS
Jrros'r* Location)
Fezilre Jor*ﬂ’ Ofls Wers B-Seelp
MEPECIEENO 6-21-2004. Over
50% wyell | ss iound at this
locatior), | r._ IS feature was
"ounrl w""i- ifle Smart Pig| at
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£:80,900.34
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Plant

MANUAL

The remaining thickness in this

ROfK area ranged from .200” to .263”

= ifie top:half of the piping was

= scanned to reveal a remaining
thickness ranging from .200”
to .263” from a nominal

thickness of .375”




FOCHISED GULL Jnspections=
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SSene - B=Scan™ analysisicarried out




For_fy 20 GUL Jnspections

IR —

Gl ed Wave Ultrasonlc Inspectlon —
J e 24, 2004

SrEound 0.155” WT (58.6% loss) and
= 0.2047 WT (45.6% loss)
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= — [Defects located within 45” of each other
= About 12 total pipe exposed to scour

— Subjected to RSTRENG analysis, determined
true MAOP was 1188 psi, well above 740 psi




REPLVIiethod, Selections

SRESIONE [HO00pP SLress
=Clockspring
=PIHE repair Clamp
&= Pipe repair Sleeve

e
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— Comp03|te technology — Fiberglass

=" -Prov1de additional scour protection
— Pipe repair sleeve
— Composite technology
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sulnposite Repalr- Technelogy ™

yinel Plate System: Selected
— éSinous Amine Cempound, binary saturant
nd curative compounds
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sulnposite Repalr- Technelogy ™

o Plate System Selected
'ijayer Wirap found to restore full hoop stress

= - -'q ':Iayer Wirap added for scour protection and
== missing coating

——

=

i’"fi" C_ontlngency Planning Included Welded
Sleeves as Back-Up




MOJECT EXecution

IR —

. Hro ct Executlon Plan submltted to MIMS
ugust S 0]0)4!

- r) tectlon of Habitat Was Critical
- __; — No Mechanized Equipment on Beach
~ —No Shoring
— Very Limited Ability to Dewater




MOJECT Execution

S IOLECTION| OF Habitat Was Critical
=SeallVitigation Planning




E LA DA
DEL DIA
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SENSITIVE HARBOR SEAL HABITAT
BEACH CLOSED

DEMAYO DECEMBER 1 to MAY JI

PET LS ()]
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puclle en

7l pies

| pEmEAl
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S ACEROUTN

N0 DOGS OR PEOPLE
ON BEACH 730 FEET ®
FITHER SIDE OF PIER

(hir Toeat Marhor Seal o alany is une of only 4
alome the Southern Cilifornin Coast,
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RBJECT EXxecution

__J.' inimize any. distu'bance to seals
ESISEZ| Eye Protection (Weld Arc Flash)

-'E'Continuous observation and video logging by
& County Environmental Monitors
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Pro_,f' Execution

IR —

! BTOJ€ ct began October 12 2004 (Day 1)

arrow late afternoon window: “Slack low
== fide” to work in

— — I\/Ilnlmum 10 laborers to dig
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= — |nfusion of seawater was problem




MOJECT EXecution

SXSGiober 13, 2004 (Day 2)
BRECElved permission to use crane-suspended
: ‘dewatering pump

— _—Allowed pipe to be exposed, measurements
- “taken
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eEct Execution
Octe 14, 2004 (Day 3)
pe EXpesed
BDEfecis confirmed using hand held UT tool
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| _#,:_ Wrap applied along 17’ length
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MOJECT Costs,,

EENitindedt at $146,000
glneerlng $10,000
*\' rapPpIng System $36,000
— = Crane $6,000
= % Beach Labor $15,000
— Rental Equipment $6,000



MOJECT Costs,,

EREXAAS

— -ck eIt Low: Tide Window: Limited Productivity
= - A \fimor: Plate Needed Crew of 5 vs. 3
: Dewaterlng Pump and Crane Use
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: ~ — Presence of Natural Seeps
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EC upon “Smart Pig” inspection), we knew
ional vestigation was warranted...
used GUI Inspection was used to locate
| ects
B P nd-Held B-Scan pinpointed defects and

,...
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— measured them...

- & Composite Repair technology was used to effect
repair, under challenging conditions....

s Environment was protected at all times.
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